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Abstract of WO0245466 

A luminescent element having a cathode, an anode 
and, arranged between them, one or a plurality of 
layers of organic thin films, characterized in that at 
least one of the layers is a light emitting layer which 
comprises a luminescent molecule of a metal 
coordination compound having a basic structure 
represented by the following general formula (1) and 
having a substituent on at least one of cyclic groups A 
and B as a guest in a host material at an concentration 
which is 8 wt % or greater and is greater than a 
concentration at which a luminescent molecule of a 
compound having a structure analogous to the above 
and free of the substituent exhibits the maximum 
luminous efficiency. The luminescent element is less 
susceptible to extinction by concentration even when 
used at a high concentration in a host material and 
thus exhibits high efficiency. (1) 
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(57) Abstract: A luminescent element having 
a cathode, an anode and, arranged between 
them, one or a plurality of layers of organic 
thin films, characterized in that at least one 
of the layers is a light emitting layer which 
comprises a luminescent molecule of a 
metal coordination compound having a basic 
structure represented by the following general 
formula (1) and having a substituent on at 
least one of cyclic groups A and B as a guest 
in a host material at an concentration which 
is 8 wt % or greater and is greater than a 
concentration at which a luminescent molecule 
of a compound having a structure analogous to 
the above and free of the substituent exhibits 
the maximum luminous efficiency. The 
luminescent element is less susceptible to 
extinction by concentration even when used 
at a high concentration in a host material and 
thus exhibits high efficiency. (1) 
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1 OOmliD3oP7773[;fi^;^ti>'t3. 18g (24. 
9 m m o 1 K l-yo J E-4-hl)7/U^-D^^-/Vt°yv ; >5. 6 5 
(25. 0 m m o 1 K h/Hy25ml > i!?;-/H 2. 5 m 1 *5 
iU=2M-Mt h y <}J±*&m2 5 m 1 £A*1, i*^iSTl£T'S 

9 8 g ( 0 . 8 5 mm o 1 ) SrADx.fc 0 *:<D'&, S^^dfcTt? 8 B#r^iS 
?rrE«#U7t 0 SJ&if&T^ SlS#i^^*P L-C^tK^J;^ Y^^^^Mtl 

g££^JEi£@ U7h e a^^i^y * ? f^io 7 A i7 h (^g|^ : i7 n d 
^/V^/^ : 10 / l)t«IU fc^VDA 4. 2 0 g 01X^7 

4%)£r#7t 0 

1 OOml04oP77^3|;^UtD-^5 Oml SrAfr, ^Sf^ 

:/y bno~i4 o'er- 2 B#^Apn*iti^ Lfc 0 ^y ira - 

/I'^l 0 Ot^T'ML, {^%A 1. 15g (5. Ommoleh 
y A (IlDTir^/l'Ti? h*- h (Ir (acac) 3) 0. 5 
0 g ( 1 . 0 mm o 1 e ) 3r A*U ^fff ^.SftT 2 10 "C^tifiT' 7 ^f^TJP 
#*i«#bfc 0 Ki^^^^?fi^T'^*ll b-C 1 N-i&@> 3 0 0ml fC&A U 

y # J A ^ ct -7 mmit^m 7 2 9 c^^fe*&^0. 3 

3 g (IR* 3 8 %) £#fc 0 

6 3 n m 7c o 7c 0 £ , w (Dik^m <D M A L D I - T O F MSfefe 
( Matrix-Assisted Laser Desorption Ionization Time-of-Flight 

Mass Sepectroscopy ?£) X*fflj£Ltz (MfcBWiteB r u k e r ttSI 
TREFLEX-I I Ilj)„ Z.<Dj5fei$g&)mg:frtim, z F& 1 of&l^ 
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*fc**#^<&*3fesfrliN±— JftfcSfen s e c~^C-hn s e ctfc5 

mmmi tmm^^^^mm^^s o i o) © ft ofc. 

MALDI-TOF MS :M+ 859. 1 
(«#I3) 

3felfc«l iratH*^**-C«l*^4(b (2 3 8) Srfifofc. 

Y/V(D X max {4 5 1 5 n m 
MALDI-TOF MS :M+ 709. 1 

^Itfflll irPI«l<C'frja^r«fet?«*flS'fr4fc (2 4 2) O -g- £ o „ 
h sU^^-femtD&ytX^? h/KDXmax Ii4 7 1 nm 
MALDI-TOF MS :M+ 763. 1 
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mi&mi tfsi&t£&i$.j3&-ewfc<k&to (3 8 4) (D^&*ftotz 0 

h/U^. IsWH&GD&yt*^? bAs<D A. max fc£4 6 6 nm 
MALDI-TOF MS : M + 913. 1 

mtfcWl tf*imte&fit&&-VW&fc&to (7 7 7) ©^fifc£*Tofc 0 
h /Is ^ <D Z&yt*^? Y;V(D ^ max Ii6 9 6 nm 

MALDI-TOF MS :M+ 1231. 2 

(mmm 7 ) 

M^t&M (4 7 2) (D^^c^trofco 




1 0 Om 1 ©2oP77^3 (cm Js 3r S'ac ^ / — jV 6 0ml, H 2 0 

0. 51g (4. 4mmole), -f3^A (III) h^ny^ K7k#> 
0 . 7 1 g ( 2 . 0 mm o 1 e ) £A*K ^f^ftET 1 0 CCttificT? 1 

6 mmnWi mft^tzo &.fcm*mu-£x*%>%iLX7ki o om 1 caAi, 

5fc0. 9 5g(iR*8 9%)Sr#fc. 
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1 0 0 ml ©20P77^=i|;x y5r~s3L$ J 0 m 1 £rAtl, 

m^<^v i/?\,tefrh i mmt&w^tc* it&mi> o. 5 3 6 g (o. 

5 mm o 1 e K it^^O E 0. 1 7g (1. 4 mm o 1 e ) > b 
D^ANa^Oj 0. 7 5 g £A*b, H^^CiSfcT 1 0 O'C^iSTr 1 6 

mmmmmw^tco ^m^mu^x^mi-x^ 1 o om 1 icqeau 



5fc0. 45g(iR*7 3%)S:#fc. ^<nik^m* Vfr^is\z.mM l^tzm 

W.<D$&%*^? h/KDimax {±5 2 6 nmfcofc CI <f <£> 

MALDI-TOF MSSrSIJ^Lfci: w-5M+#6 1 4. 2-C'fc<9, 

**J6«t?»4, ifMHt, HJl (c) l:*ttli^4l©| 



=? (m^m^mm^J 3 mm 2 ) SrflSfiBlxfc 



§J5g^ 1 5i Lti7^ 



(I TO) ^//<y^fel:tML> — — l^Lfc. 



1 3iLT, HlllE^ljt^T*^^ tl& a - N P D 



4 0nml^lftfc„ ^<D±\C 



t Lt, HUlEC B P 
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Sr*^hWtU> &m%&tiLik&Vo (fl^lb^fe 7 2 9) £KftJ£8 
*%{C^5«t 9 1-JM3 0 nmf*If Lfc B £ £> m ?m i£ Jf Hi 
UT, HUlBA 1 q 3 £ 1 0" 4 P a ©X?gS-efiS*iIf £r*TV^ 



3 0nm<oW?r#t. M^Sbj£^i£ifcl£it 

1 0 n mt'S^if bfCo 



1 7i ItB C P & 



1 l <£>T3I# 



Ht, A 1 L i 1 5 n m 



lit L"C„ 1 0 0 n 



(O T /V 5: =. $ 



1£ 3 mm 2 IC&S 



TV< * — = >- ^ b 7c„ 
BM7 -CillJ^Ufc 

(SUlfeW 9 ) 

mm i ufc^jiia^ib-a-^ m^its®) 729) 7 

(Jfctfcfcl 1 ) 

^ 2 (c^-r^ssE^^-g-^i (729R) 2 tpiztttt-tz>*mwv> 



it 8 



No 


M 


N 
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B 
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H 
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2^7jk-r^mmat^m (72910 & 
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ut&w 3 ) 

m 2 K^-t&mm&ik^yd (7 2 9 R) zmmtt i m*%-cfflwc^ 

bfc„ mjBEfi 1 2 V/ 1 0 0 n m t Lfc„ 

^t^^Sr/B^fc^^©^^^ 3 ^^i" 0 tt%t®Hk&<&)(D 7 2 9 R 
10 <D*^3S-K^^f4^ 3 (DfegzX 9 m ibfrlZ 1 %t 8 % <D FpH fC 3 g 

mm^^t^Ufc {mmk^W) 7 2 9 ) te^7%a_t<0 8%-C^±#L 
T*5 9 % 8 %fcl:|8V'»-CflHfUE£:^ LTV^V^ 7 2 9 R cfc &*>ttlilSV*K 



3 <3WSJt«> 



15 





No 




M St (cd/m2) 


nmm 
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8 
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3 
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tt»«3 


729R 
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(mmm i o) 

««2"e-frj«ufc^«Baffi'ffc'd-4fc (3io) M*ifc 3«*%-c*^v^ 

20 (HJfe^J 1 1 ) 

(HJS^J 1 2) 
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■mm 2 "c&&v/t &&&&&&& (3 1 o) 
mmm 3 -e-s-j* i^ti^m^mt^m (2 3 8) 

(MMM 14) 

HJS^J3 -C'^^bfc^miEte^'^^ (2 3 8) 
(HJfctfiJ 1 5) 

mmm 3 x~&i&vtc&mEzmk& ! &) (2 3 8) 

cmmm i 5 a) 

3 xSf&vtc&mm.mk&® (2 3 8) 

(^Jg^J 1 5 B) 

|gM#J3T-^/&U*:£:JSifE&fc£-^ (2 3 8) fi 

(mmm i 6 ) 

mmm4 x&f&^tc&mmmt&yo (242) 

(HJfcM 1 7) 

jnife#i4 -e^^bfc^m@B{i^^#i (242) 
mmm 1 s) 

HiS^j4 T*-^^ Ufe^MSEfS-fb-a-^i (2 4 2) 



it 8fi*%-C*fflv^ 



it 3 Sfi%-efflv> 



Jt 6fi*%-I?fflV^ 



it 8*4%T*ffi^ 



it 1 1 



ifc 1 3 m*%"effl 



it 3 



it 6 s.M%xm^^ 



it 8 fi*%T'>ffi ^ 
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mmm i 9 ) 

mmm 5 x&j& i.ti&mmtiik'S-vo (3 8 4) 
tcuw-te. mmm 8 t mmiz Lxm^-^^^vtc 
(mmm 20) 

mmm 5 -c<s-j& vtL^mmmt^-^ (3 8 4) 
tzun-fe. mmm 8 tmm\zvxm* : trEf$.^tc 
mmm 2 1 ) 

mmm 5 x^m^t^mumt-^^ (3 8 4) 

(it£S#|4) 

m4 \^-r^mmtLi^m (ir) &m 
mm 8 1 mmtz L,xm**ft&^tc 0 ( 



it 3 



%xm ^ 



it 6 



it 8 



1 2 3 8, 2 4 2iiJ;U ! 3 8 4© 
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it 3 Wcj^te, 

atSr^iE-r^c) 
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(Jtifctfij 5 ) 

4 l^-r^JgiEtefc-^ (IR) & 

mm 8 1 mmiz it m^-z^di Lfc 0 
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4 izjjk-f&m&fcik&y>) (ir) ^m*it8m*%T*ffi^fcEx^«, 

Jt0i|lO~12, i£&M4 ~ 6 (om^^, ITOfllSrBitAlfil 



zmmz bx«#^PP»PL. ««E8b*4:sij£Lfc. 2v/i o 

0 n m t bfc„ 

^-fb-g-fljSr/B^fc:*^ 5 iC7jk-^ 0 l R * * fl; ftc 3b ;r= 

-r t°— ^ 5 <D^^«t r> w e>*»K: 3 % t 8 % ra *> 5 . — ^> e& 

(310) tt«*#8%'^fc*«»*©±##*tt£*L;fc. 

5 «m»*tf>Jfctfc» 





N o 


mm 


cd/A 


mmm 1 o 


3 10 
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Hfe#J l l 


3 10 
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3 10 
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Jfc«« 4 


1 R 
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1 5 


J*«« 5 . 


1 R 


6 


1 9 




1 R 


8 


1 7 



5£#J13~15, i£&M4 ~6 (OSfc^fc* I TOftlSrllitAmi 
U-cm^^PP^Pb. Lfc. mJEfil 2V/1 0 

0 n m b b7t 0 

6 <Z>jg*«t 0 K bfriZ 3 % t 8 %<Dm\ZhZ> 0 —Jj, tt&&&tt-5-Lfc 

(2 3 8) itSI^ 8%-ChM^:Mti^h^<o±^^mm^titio 
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3f 6 <1 






N o 






1 3 


2 3 8 
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O . 4 
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2 3 8 
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2 3 8 
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2 3 8 


1 1 


6 . 5 


Hfl§#J 1 5 B 


2 3 8 


1 3 


6 . 3 




1 R 


3 


5 . 7 


tfc»« 5 


1 R 
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6 . 2 


Jfc»«6 


1 R 
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mMfrll 6~1 8, i£®ZM4 ~6 (Dm^FK. I TOffiySrWStJi, A 1 
ajJ&U, ff& (lm) /®9fc4 (mA) <nmj£W.& e ^ <h bfco 

10 (2 4 2) t4SI^*s 8 %-ct>**«#2&3&a>±#as5fe® 



7 «^|f&S^5W£>tf:t£> 





No. 






XlfeMl6 


242 


3 


3 
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6 


4 
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8 
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JtO(W4 
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thixft'Js 
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jj^mzmfevtc* miEfii 2v/i o 



JS^iJ 1 9 ~ 2 1 . Jfc4fc0!l4~6 (Dm^Fi^. I T OW&mMlZ A 1 4UJ 
O n m <t b 7c o 



(3 8 4) f±» i gg*S8%T*t>ft^:*^7«J*W-h#* s fli[®*ixfc. 

8 <M;^^)^oiti5?> 
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<m*^)lm/W 
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H$£052O 
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1R 
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1R 


8 
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(*lfe#J 2 2) 

6 -e^^ \^tz&m,&mk&m (7 77) 
(mMm2 3) 

Siife^j 6 ■e&&L\^it&mw&tiL4k&to (777) 

(%Mm 2 4) 

IIJfe^JeT-^j&Lfc&MIBffcte-^ ( 7 7 7) 

(ifctfc0iJ 7) 

^ 9 iC7jk~r&mmmk&%> (777R) zm&iti 



Jt 1 
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H 


777 


Ir 


3 
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H 
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%xm^tz.$x 



at&m 8 ) 

m 9 iz^-t&mmzik&tyi (77710 &mmtt6 
fl-te* mtew 8 t mm\z. vxm^&ftj&Ltco 
(ttnm 9 ) 

m9iC7Fir&mmmk-£- ! ®> (777R) zmmits 
MMM8 1 mmizvxm : =?&ftj8.i'iZo 

HI^|2 2~2 5 N ifci&#J 7 ~ 9 GD?^^ I TOiRiJ^r^^^A 1 M 

zmmiz u-cm#^Pn*p u m^$j^£$i^Lfc 0 ifffii 2V/1 o 

0 n m t L-tio 

m 1 0 <D&%z& *) W bfriz 1 %t 8 %©r H 1l^5o — *\ 

bfc ( 7 7 7) fi^^ri* 8 %*T-**tt^5&^c7}_h#as?£f&£;ft7c 0 





No 






HJ£#l22 


777 


i 


0.04 


HJ&#J23 


777 


6 


0.12 


HJfc#l24 


777 


8 


0.15 


ltS$fll7 


777R 


1 


0.08 




777R 


6 


0.15 




777R 


8 


0.13 



(nmm 2 5) 

nmm 7 x-&j& Ltc&mm&it&%) (472) 

(^Ififll 2 6 ) 



ifc 3 
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mm 7 -e-g-j&bfc&jsia&ft;-^ (472) 6it%t'ffl^ 

(mfe#J2 7) 

HjSfe^J 7 T--£j&Lfc&JlIS£Ufc-^ (4 7 2) Ilik8li%-Cffl^ 

{it&m 1 0) 

TfE&MIEGUfc'S-^ (4 7 2 R) 5rS*it 3||*%-Cffiv^7 v c^^^i, 



10 




O— C 




CH 



O — C 




\ 



CH 



15 



20 



25 



atmm 1 1 ) 

_L!B&J!iE#:-ffc-£-4fc (4 7 2 R) £m*it 6 ^TcJgJWfi, 
(iti&#!l 1 2) 

±m&mm&<k&m (472R) £fi*jfc8aa%-efflv^7c^*M±, 

Jfe#j2 5-27, 1 0~1 2<D^^(C N I T O M £ WiM I- A 

lOOnmtLfc. 



}f 7 a — 4> r- _k|E$J ^ 5: =ff o 7c 



WO 02/45466 



PCT/JPO 1/10477 



49 



10 
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i i <D&%:£ v) m bfriz 3 % t 8 %<Dmizhz 0 —lis 
bfc (3 8 4) 8%x-hm:*:m*)®m<D±g-t>mm£fr± 0 
i i <m*mt) 





No 






H&0525 


472 


3 


5.6 


Hffi££926 


472 


6 


6.3 


3Sfi£&l27 


472 


8 


6.5 




472R 


3 


5.4 




472R 


6 


6 


Jtt^l2 


472R 


8 


5.8 




(mmm 2 8) 



2 0 OmlC3oP77^3|U-7 /U^" B7x=/U#'n 3 . 5 

0 g (25. 0 mm o 1 e h 

1 -7*n^f U ^^3. 95g (25. 0 m m o 1 e K b A-^ >- 2 5 
ml, ^-9 S —/V 1 2 . 5mlfcit) ! 2M-^tM;!>A*gi2 5 
m 1 mmm.MT^&X-mW^t£tft>7- V?**- (M7x- 
/U/fc;* 7 -fy) /^v?^ (0) 0. 98g (0. 85mmole) £• 

#3^^4Pb-C?&7K*5j:y? h>i>^i/*1}V7LX$&& Ufc 0 *^Jf ^^TKr- 
t)>f jVio y & ? u-? h (?ggf?£ : ^ u n ib/VJ*/ /. y — /U : 1 0/ 
1) -?3*§SIU -ffc-g-^G 3. 24 g (HX^7 5%) £#fc 0 
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200ml(D3oP77^=' tem.it 4 V *J V A (III) • 3 TKfD^I O . 
8 8 1 g ( 2 . 5 mmole) s 0. 9 5 3 g (5. 5 mm o 1 e K ^ H 
dr v-oi^ / 75ml t*25ml & A*K ^*M^T^i&T* 3 0^ 

m.EE$tmv, {k^feiH©ffe»* 1 . 3 2g (UX^9 2%) &#fc„ 




2 0 0ml©3oP77^3(:iF^^^y-/l'7 0mK H 0. 
10 80g (0. 7 mm o 1 e ) N 7tf/l/7t h > 0 . 22g (2. 10 

mm o 1 e ) t b V V A 1 . 04g (9. 91mmole)3rA 

^ a -7 h : * a d*/^/^ * / - A' : 3 0/1) fiSL« 

15 \\L^m\ (m^it^m^ o . 4 8 9) CD^&)|£;fcO. 6 3g (Jfc^7 

1%) ^nt^o Z<Dik^!&<D b^^^mW<Dmyt*^? b^<D Xtnax It 



WO 02/45466 



PCT/JP01/10477 



51 



4 9 9 n m/co tc c £fc. MALD I-TOF MSCi!) ^<D\\L^m 



10 



15 



20 



©M + ffc56 3 8. 7 &mmVtc 






1 0 0m]©3oP77^3|uft^G4r0. 21g (1. 2 mm o 
1 e h fc-a 4& I 0 . 3 2 g ( 0 . 5 mm o 1 e ) t/ytn 2 5 



jfi*-C^*PU-C 1 N 



i70mi csal, *fci§:#>£ai& • 7k$c 



L. 1 0 0 o CT*5B#^MiE^;i^LfCo w<Det^^l^^ n a fr^Jx&mffl. 



mt L fc > V iJ *fjvt> =7 J*? u-v Y~Q 



(^J^-fb-^N o . 23 



9) (Dltfe^^O. 2 2g (I&#6 3%) r cO-fk-^^XZ) h/Uni 

^^f^O^^t^^^ h/l-^ Xmax 14 4 9 0 n m/coTbo * fc, MALD 
I-TOF MSldJ: <0 Z(Dik&Vo<DM + X~&Z> 7 0 8 . 8 3rffifefgLfc 
(HJfe0i|2 9) 

mmM7 bmmttxmz.x^xmfFik&vo (535) (o^^n^tc 

h /Vol. l/felfc<D$£yt * f h fr<D X max f4 5 2 5 n m 
MALDI-TOF MS :M+ 671. 7 

0) 



J£#J2 8 i:lfI^^(Cj;o-Cfi»j^t;^ (2 4 3) W fi£ & *t o 



b/Uni ^^^O^^t^.^i?' h/KD X max {4 5 1 8 n m 
MALDI-TOF MS : M+ 7 6 2. 7 
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h /Is^^fel&CD&yt*^? YjV<D Xmax it 5 1 4 n m 
MALD I — TOF MS :M+ 6 2 8. 1 

(mmm3 2) 

5 nmm2 8 1 mm^^rnKx^xm^it^m (5 6) (D^^^n^tc 

h J^=^l^^^<D^%^^<^ Xmax f3 5 0 5 n m 

MALD I — TOF MS :M+ 6 9 7. 2 
(iiM 3 3 ) 

mmm 1 ^i/i^iaot«^ft us 9) cD-a-^^fro^, 

10 h/uxy^wlijtx^^ h/l'W^iiiaxttSOSnni 

(mmm 3 4 ) 

mfeM 1 1 mm^m^x^xmmt^m (390) <D^^^n^tc, 

(MMM 3 5 ) 
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